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DETAILED ACTION 

Remarks 

1. In response to communications files on 22-November-2004, claim 1 is cancelled; the 
specification of the disclosure; and new claims 2-16 are added per applicant's request. 
Therefore, claims 2-16 are presently pending in the application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 1-30 are rejected under 35 U.S.C. 102(e) as being anticipated by Kazar et al . 
(U.S. publication 2002/01 12022) in view of Howard (U.S. publication 2002/0078244). 

As to claim 1, Kazar et al . teaches a method for updating modifying a file system 
snapshot (see paragraph 100), comprising: 

determining if an inode to be modified in the specified snapshot is an empty inode 
(see figure 1 and paragraphs 82 and 84); 

copying, in response to determining a inode to be modified is an empty inode, 
metadata corresponding to the inode to be modified into the inode to be modified (see 
figures 1 and 8-9 and paragraphs 20-21, 73, and 85); 
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writing the metadata into a next oldest file system snapshot (see paragraph 69); 

and 

modifying the metadata copied into the inode to be modified (see paragraph 55). 

Kazar et al . does not teach accessing a specified file system snapshot in a plurality 
of file system snapshots, wherein the specified file system snapshot comprises at least 
one empty inode, wherein an empty inode indicates that metadata corresponding to the 
empty inode is contained in one of a more recent snapshot and a source file system. 

Howard teaches object-based storage device with improved reliability 
and fast crash recovery (see abstract), in which he teaches accessing a specified file 
system snapshot in a plurality of file system snapshots, wherein the specified file system 
snapshot comprises at least one empty inode, wherein an empty inode indicates that 
metadata corresponding to the empty inode is contained in one of a more recent snapshot 
and a source file system (see paragraphs 7 and 24). 

Therefore, it would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to have modified Kazar et 
al, to include accessing a specified file system snapshot in a plurality of file system 
snapshots, wherein the specified file system snapshot comprises at least one empty inode, 
wherein an empty inode indicates that metadata corresponding to the empty inode is 
contained in one of a more recent snapshot and a source file system. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have modified Kazar et al., by the teaching of Howard, because 
accessing a specified file system snapshot in a plurality of file system snapshots, wherein 
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the specified file system snapshot comprises at least one empty inode, wherein an empty 
inode indicates that metadata corresponding to the empty inode is contained in one of a 
more recent snapshot and a source file system, would enable the method because, 
"Accordingly, the amount of data transmitted between the client and the storage 
may be reduced. Furthermore, client locking of blocks during updating may be 
eliminated", (see Howard , paragraph 24). 

As to claim 2, Kazar et al . as modified teaches wherein the metadata includes any 

one of: 

at least one shadow inode, at least one indirect block referenced by a shadow 
inode and at least one data block referenced by a disk address in an indirect block (see 
Kazar et al ., paragraphs 74 and 79-80). 

As to claims 3 and 19, Kazar et al . as modified teaches the method further 
comprising: 

updating the metadata of the specified file system snapshot in accordance with 
modifications to at least one source file corresponding to the fist specified file system 
snapshot (see Kazar et al ., paragraphs 60 and 87). 



As to claims 4, 12, and 20, Kazar et al . as modified teaches the method further 
comprising: 
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accessing a next most recent file system snapshot (see Kazar et aL paragraph 87); 
copying the a next metadata of the next most recent file system snapshot (see 
Kazar et aL paragraph 87), wherein the next metadata contents includes any one of: 

at least one shadow inode and at least one data block referenced by a disk 
address in a shadow inode (see Kazar et al ., paragraphs 60 and 68); and 

at least one shadow inode (see Kazar et al ., paragraph 22), and 
writing the next metadata which have been copied to the specified file system 
snapshot (see Kazar et al ., paragraph 60 and 69). 

As to claims 5, 13, and 21, Kazar et al . as modified teaches the method further 
comprising writing the next metadata into the next oldest file system snapshot (see Kazar 
et al ., paragraph 69). 

As to claim 6, Kazar et al . teaches a method for modifying snapshot data (see 
abstract), comprising: 

accessing a specified file system snapshot in a plurality of file system snapshots, 
wherein the specified file system snapshot comprises at least one inode comprising at 
least one ditto address, wherein the at least one ditto address refers to a data block that 
has a disk address in an inode associated with one of a more recent snapshot and a source 
file system (see paragraphs 68-69 and 71); 

determining if a data block to be modified is referenced by a ditto address in an 
inode of the specified file system snapshot (see paragraph 68); 
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copying, in response to determining the data block to be modified is referenced by 
a ditto address in an inode of the specked file system snapshot, the data block to be 
modified into the specified snapshot (see paragraphs 20-21, 70, 73-75, and 79-80); 

copying the data block to be modified into a next oldest file system snapshot (see 
paragraph 69); and 

modifying the data block copied into the specified snapshot (see paragraph 69). 

As to claims 7 and 23, Kazar et ah teaches the method further comprising: 
wherein the copying a data block to be modified comprises reading an indirect 

block referenced by the disk address and at least one data block referenced by at least one 

disk address in the indirect block (see paragraphs 74 and 79-80). 

As to claims 8 and 24, Kazar et al . teaches the method further comprising: 
wherein the copying a data block to be modified comprises accessing one of more 

recent snapshot dataset and the source file system to read the metadata (see paragraph 

60). 

As to claim 9, Kazar et al . teaches a system for modifying a file system snapshot 
(see paragraph 100), comprising: 

means for determining if an inode to be modified in the specified snapshot is an 
empty inode (see figure 1 and paragraphs 82 and 84); 



Application/Control Number: 10/077,371 Page 7 

Art Unit: 2164 

means for copying, in response to determining a inode to be modified is an empty 
inode, metadata corresponding to the inode to be modified into the inode to be modified 
(see figures 1 and 8-9 and paragraphs 20-21, 73, and 85); 

means for writing the metadata into a next oldest file system snapshot (see 
paragraph 69); and 

means for modifying the metadata copied into the inode to be modified (see 
paragraph 55). 

Kazar et al . does not teach means for accessing a specified file system snapshot in 
a plurality of file system snapshots, wherein the specified file system snapshot comprises 
at least one empty inode, wherein an empty inode indicates that metadata corresponding 
to the empty inode is contained in one of a more recent snapshot and a source file system. 

Howard teaches object-based storage device with improved reliability 
and fast crash recovery (see abstract), in which he teaches means for accessing a 
specified file system snapshot in a plurality of file system snapshots, wherein the 
specified file system snapshot comprises at least one empty inode, wherein an empty 
inode indicates that metadata corresponding to the empty inode is contained in one of a 
more recent snapshot and a source file system (see paragraphs 7 and 24). 

Therefore, it would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to have modified Kazar et 
aL, to include means for accessing a specified file system snapshot in a plurality of file 
system snapshots, wherein the specified file system snapshot comprises at least one 
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empty inode, wherein an empty inode indicates that metadata corresponding to the empty 
inode is contained in one of a more recent snapshot and a source file system. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have modified Kazar et al., by the teaching of Howard, 
because means for accessing a specified file system snapshot in a plurality of file system 
snapshots, wherein the specified file system snapshot comprises at least one empty inode, 
wherein an empty inode indicates that metadata corresponding to the empty inode is 
contained in one of a more recent snapshot and a source file system, would enable the 
method because, "Accordingly, the amount of data transmitted between the client and the 
storage may be reduced. Furthermore, client locking of blocks during updating may be 
eliminated", (see Howard , paragraph 24). 

As to claim 10, Kazar et al . as modified teaches wherein the metadata includes 
any one of: 

at least one shadow inode and at least one data block referenced by a 
disk address in a shadow inode (see Kazar et al ., paragraphs 74 and 79-80). 

As to claim 11, Kazar et al . as modified teaches the system further comprising: 
means for updating the metadata of the specified file system snapshot in 
accordance with modifications to at least one source file corresponding to the first 
specified file system snapshot (see Kazar et al ., paragraphs 60 and 87). 
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As to claim 14, Kazar et al . teaches a system for retrieving snapshot data (see 
abstract and paragraph 100), comprising: 

means for accessing a specified file system snapshot in a plurality of file system 
snapshots, wherein the specified file system snapshot comprises at least one inode 
comprising at least one ditto address, wherein the at least one ditto address refers to a 
data block that has a disk address in an inode associated with one of a more recent 
snapshot and a source file system (see paragraphs 68-69 and 71); 

means for determining if a data block to be modified is referenced by a 
ditto address in an inode of the specified file system snapshot (see paragraph 68); 

means for copying, in response to determining the data block to be modified is 
referenced by a ditto address in an inode of the specified file system snapshot, the data 
block to be modified into the specified snapshot (see paragraphs 20-21, 70, 73-75 and 79- 
80); 

means for copying the data (block to be modified into a next oldest file system 
snapshot (see paragraphs 69); and 

means for modifying the data block copied into the specified snapshot (see 
paragraphs 69). 

As to claim 15, Kazar et al , teaches the system further comprising: 

means for reading an indirect block referenced by the disk address and at least one 

data block referenced by at leas; one disk address in the indirect block (see paragraphs 74 

and 79-80). 
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As to claim 16, Kazar et al . teaches the system further comprising: 
means for accessing one of a more recent snapshot dataset and the 
source file system to red the metadata (see paragraph 60). 

As to claim 17, Kazar et al . teaches a computer readable medium including 
computer instructions for updating a file system snapshot (see abstract and paragraph 87), 
the computer instructions comprising instructions for: 

determining if an inode to be modified in the specified snapshot is an empty inode 
(see figure 1 and paragraphs 82 and 84); 

copying, in response to determining a inode to be modified is an empty inode, 
metadata corresponding to the inode to be modified into the inode to be modified (see 
figures 1 and 8-9 and paragraphs 20-21, 73, and 85); 

writing the metadata into a next oldest file system snapshot (see paragraph 69); 

and 

modifying the metadata copied into the inode to be modified (see paragraph 55). 

Kazar et al . does not teach accessing a specified file system snapshot in a plurality 
of file system snapshots, wherein the specified file system snapshot comprises at least 
one empty inode, wherein an empty inode indicates that metadata corresponding to the 
empty inode is contained in one of a more recent snapshot and a source file system. 

Howard teaches object-based storage device with improved reliability 
and fast crash recovery (see abstract), in which he teaches accessing a specified file 
system snapshot in a plurality of file system snapshots, wherein the specified file system 
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snapshot comprises at least one empty inode, wherein an empty inode indicates that 
metadata corresponding to the empty inode is contained in one of a more recent snapshot 
and a source file system (see paragraphs 7 and 24). 

Therefore, it would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to have modified Kazar et 
al., to include accessing a specified file system snapshot in a plurality of file system 
snapshots, wherein the specified file system snapshot comprises at least one empty inode, 
wherein an empty inode indicates that metadata corresponding to the empty inode is 
contained in one of a more recent snapshot and a source file system. 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have modified Kazar et al., by the teaching of Howard, because 
accessing a specified file system snapshot in a plurality of file system snapshots, wherein 
the specified file system snapshot comprises at least one empty inode, wherein an empty 
inode indicates that metadata corresponding to the empty inode is contained in one of a 
more recent snapshot and a source file system, would enable the method because, 
"Accordingly, the amount of data transmitted between the client and the storage 
may be reduced. Furthermore, client locking of blocks during updating may be 

eliminated", (see Howard , paragraph 24). 



As to claim 18, Kazar et al . as modified teaches wherein the metadata includes 
any one of: 



Application/Control Number: 10/077,371 Page 12 

Art Unit: 2164 

at least one shadow inode and at least one data block referenced by a disk address 
in a shadow inode (see Kazar et al ., paragraphs 60 and 68). 

As to claim 22, Kazar et al . teaches a computer readable medium including 
computer instructions for retrieving snapshot data, the computer instructions comprising 
(see abstract and paragraph 87) instructions for: 

accessing a specified file system snapshot in a plurality of file system snapshots, 
wherein the specified file system snapshot comprises at least one inode comprising at 
least one ditto address, wherein the at least one ditto address refers to a data block that 
has a disk address in an inode associated with one of a more recent snapshot and a source 
file system (see paragraphs 68-69 and 71); 

determining if a data block to be modified is referenced by a ditto address in an 
inode of the specified file system snapshot (see paragraph 68); 

copying, in response to determining the data block to be modified is referenced by 
a ditto address in an inode of the specked file system snapshot, the data block to be 
modified into the specified snapshot (see paragraphs 20-21, 70, 73-75, and 79-80); 

copying the data block to be modified into a next oldest file system snapshot (see 
paragraph 69); and 

modifying the data block copied into the specified snapshot (see paragraph 69). 
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As to claim 25, Kazar et al . teaches a system for updating a file system snapshot 
(see abstract and paragraph 100), comprising: 

a first file system snapshot in a plurality of file system snapshots, wherein the first 
file system snapshot includes data contents (see figure 1 and paragraphs 82 and 874); 

data contents of the first file system snapshot, wherein the data contents 
comprises at least one of an empty inode and are inode comprising at least one ditto 
address (see figure 1 and paragraphs 82 and 874), 

wherein an empty inode indicates that metadata corresponding to the 
empty inode is contained in one of a more recent snapshot, and a source file 
system (see paragraphs 82 and 84), and 

wherein a ditto address refers to a data block that has a disk address in an 
inode associated with once of the more recent snapshot, and a source file system (see 
paragraphs 68-69 and 71); and 

means for writing the data contents to a next oldest file system snapshot (see 
paragraph 69). 

As to claim 26, Kazar et al . teaches wherein the data contents includes any one of: 
at least one shadow inode, at least one indirect block referenced by a shadow 

inode and at least one data block referenced by a disk address in an indirect block (see 

paragraphs 74 and 79-80); and 

at least one shadow inode (see paragraph 22). 
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As to claim 27, Kazar et al . teaches the system further comprising: 
a next most recent file system snapshot (see paragraph 87); 
data contents of the next most recent file system snapshot, wherein the data 
contents includes any one of: 

at least one shadow inode and at least one data block referenced by a disk 
address in a shadow inode (see paragraphs 60 and 68); and 

at least one shadow inode, and means for writing the data contents to the 
first file system snapshot (see paragraphs 22, 60 and 69). 

As to claim 28, Kazar et al . teaches a system for retrieving snapshot data (see 
abstract), comprising: 

a shadow inode in a first snapshot dataset corresponding to a source file, 
the shadow inode comprising at least one of an empty inode and an inode comprising at 
least one implied reference (see figure 1 and paragraphs 82 and 84), 

wherein an empty inode indicates that an metadata corresponding to the 
empty inode is contained in one of a more recent snapshot, and a source file 
system, and wherein an implied reference refers to a data block that has a disk 
address in an inode associated with one of the more recent snapshot, and a 
source file system (see figure 1 and paragraphs 82 and 84); and 

a next most recent snapshot dataset (see paragraph 87). 
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As to claim 29, Kazar et al . teaches the system further comprising: 
an indirect block referenced by the disk address (see paragraphs 60 and 68); and 
at least one data block referenced by at least one disk address in the indirect block 
(see paragraphs 74 and 79-80). 

As to claim 30, Kazar et al . teaches the system further comprising: 
a next most recent snapshot dataset having a different ancestor as the 
first snapshot dataset (see paragraphs 17- 18). 

Response to Arguments 
4. Applicant's arguments filed 22- November- 2004 with respect to the rejected claims in 
view of the cited references have been fully considered but they are not found persuasive: 
In response to applicants' arguments that " Lewis et al., does not even mention or 
suggest modifying a snapshot", the arguments have been fully considered but are not 
deemed persuasive, because Kazar et al. teaches "The following describes how the inode 
layer 18 described above is implemented in terms of disk structures. Aside from the read 
and write operations described above, the inode structures described here also allow 
copy-on-write snapshots of inodes. The copy-on-write inodes look like they have a copy 
of the data stored in the original inode, but store only the differences between the original 
and the new inode. These can allow backups and snapshots to be performed without 
using much additional disk space", (see Kazar et aL paragraph 60). 
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In response to applicants' arguments that " Lewis et al . fail to disclose, empty 
inodes, implied references and modifying empty inodes and referenced data blocks within 
a specified snapshot", the arguments have been fully considered but are not deemed 
persuasive, because Howard teaches a source file in the first file system, wherein the 
snapshot data set is substantially empty and comprises at least one shadow inode (see 
paragraphs 7 and 24), Howard specifically teaches each object is zero or more bytes that 
corresponds to substantially empty, also it is noted that inode itself may be stored in a file 
as the inode file, the inode characteristics including file ID is an inode number identifying 
an inode corresponding to a file, also includes pointers to each block storing the file data, 
inode may also include various file attributes (see paragraph 38). 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 
706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
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advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Belix M. Ortiz whose telephone number is57 1-272-4081. 
The examiner can normally be reached on moday-friday 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dov Popovici can be reached on57 1-272-4083. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
bmo 

March 3, 2005 
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